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JPO and NCIPI are not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect 
the or iginal precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Ut i I i ty model registration claim] 

[Claim 1] The lighting circuit for electric-discharge lamps characterized by having 
connected the capacitor to said reactor and forming a resonance circuit in the 
lighting circuit for electric-discharge lamps which connected the reactor and the 
electric-discharge lamp to the serial between the output terminals of the bridge 
circuit which consisted of two or more switching elements. 

[Claim 2] the lighting circuit for electric-discharge lamps given in "claim 1" in 
which said reactor has a primary coil and a secondary coil. 
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TECHNICAL FIELD 



[Industrial Appl icat ion] 

This design is related with lighting circuits for electric-discharge lamps, such as 
a metal halide lamp (HID lamp) and a mercury-vapor lamp. 
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[Description of the Prior Art] 

As shown in drawing 5 , as for the conventional lighting circuit for electric- 
discharge lamps, the reactor 8 and the electric-discharge lamp 7 are connected to 
the serial between the output terminal 15 of the bridge circuit which consisted of 
the 1st as two or more switching elements - 4th FET (field-effect transistor) 3-6, 
and 16. The trigger generating circuit 9 is connected to the electric-discharge 
lamp 7 at juxtaposi t ion. 
[0003] 

While impressing direct current voltage between the input terminal 1 of a bridge 
circuit, and 2, the on-off action of the 1st and 4th FET 3 and 6 and 2nd and 3rd 
FET 4 and 5 is carried out by turns, and a square wave electrical potential 
difference is generated between the output terminal 15 of a bridge circuit, and 16. 
Impress the trigger pulse electrical potential difference of 4kV or more to a 
electric-discharge lamp 7 by the trigger generating circuit 9 at this and 
coincidence, and a electric-discharge lamp 7 is made to ignite, rectangular current 
is passed to a electric-discharge lamp 7 and a reactor 8, and they are made to turn 
on a electric-discharge lamp 7. A reactor 8 prevents the high frequency component 
of rectangular current which flows to a electric-discharge lamp 7, and attains 
stabilization of the optical output of a electric-discharge lamp 7. 
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EFFECT OF THE INVENTION 



[Effect of the Device] 

According to this design, circuitry is simple, and since the lighting circuit for 
electric-discharge lamps with few components mark can be obtained, it becomes 
possible about a lighting circuit a miniaturization and to I ightweight-ize and to 
reduce a manufacturing cost. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Oevice] 

By the way, in the conventional lighting circuit for electric-discharge lamps, 
since the trigger generating circuit 9 which generates the trigger pulse electrical 
potential difference of 4kV or more was separately needed in order to make a 
electric-discharge lamp 7 ignite, circuitry was complicated, components mark 
increased and there was a fault with difficult miniaturization and lightweight- 
izing. This fault has been the failure of manufacture cost reduction, and is not 
desi rable. 
[0005] 

Then, this design aims at offering the lighting circuit for electric-discharge 

lamps which can simplify circuitry and can reduce components mark. 

[0006] 
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MEANS 



[Means for Solving the Problem] 

The lighting circuit for electric-discharge lamps by this design connects a reactor 
and a electric-discharge lamp to a serial between the output terminals of the 
bridge circuit which consisted of two or more switching elements, connects a 
capacitor to said reactor, and forms the resonance circuit. The reactor of the 
example of illustration has a primary coil and a secondary coil. 
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OPERATION 
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OPERATION 



[Funct ion] 

If the on-off action of two or more switching elements is carried out by turns, 
respectively and a square wave electrical potential difference is generated between 
the output terminals of a bridge circuit while impressing direct current voltage 
between the input terminals of the bridge circuit which consisted of two or more 
switching elements, it will flow to the resonance circuit where the impulse current 
which synchronized at the time of the standup of a square wave electrical potential 
difference and falling consisted of a reactor and a capacitor. According to this 
impulse current, a resonance circuit resonates, a high-pressure trigger pulse is 
generated, and it is impressed by the electric-discharge lamp. By this, rectangular 
current flows to a electric-discharge lamp and a reactor at the same time a 
electric-discharge lamp is ignited, and a electric-discharge lamp lights up. For 
this reason, the separate ci rcui t which generates a high-pressure trigger pulse can 
become unnecessary, and circuitry can be simplified, and components mark can be 
reduced. 



[Translation done.] 
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EXAMPLE 



[Example] 

Hereafter, the example of the lighting circuit for electric-discharge lamps by this 
design is explained based on drawing 1 - drawing 3 . However, in drawing 1 , the 
same sign is given to the same part as the part shown in drawing 5 , and the 
explanation is omitted. 

As the lighting circuit for electric-discharge lamps of this example is shown in 
drawing 1 , the series circuit of 1st and 2nd FET (field-effect transistor) 3 and 4 
is connected between an input terminal 1 and 2, and the series circuit of 3rd and 
4th FET 5 and 6 is connected to the series circuit of 1st and 2nd FET 3 and 4, and 
juxtaposition. Of this, the bridge circuit which makes the join of the source 
terminal of 1st FET3 and the drain terminal of 2nd FET4 and the join of the source 
terminal of 3rd FET5 and the drain terminal of 4th FET4 output terminals 15 and 16 
is formed. The 1st - 4th FET 3-6 will be used as a switching element, and will be 
from an OFF state in an ON state by impressing an electrical potential difference 
to the gate terminal of each FET. At this example, as shown in drawing 2 (A) and 
(B), the on-off action of 1st and 2nd FET 3 and 4 is carried out on the frequency 
of about 200Hz, i.e., the period of 5ms, by turns, and as shown in drawing 2 (C) 
and (D), the on-off action of 3rd and 4th FET 5 and 6 is carried out on the 
frequency of about 30kHz, i.e., the period of 33.3 microseconds, by turns. FET 
shows an ON state at the time of 0V, and, as for the electrical potential 
differences VDS1-VDS4 between the drain-sources of the 1st - 4th FET 3-6, FET shows 
the OFF state at the time of a high-level electrical potential difference. Thus, 
the square wave electrical potential difference of about 200Hz is generated between 
the output terminal 15 of a bridge circuit, and 16. In addition, as shown in 
drawing 2 , in order to prevent that it will be in an ON state, i.e., a power- 
source short circuit condition, at coincidence at the time of each on-off change 
rate of 1st and 2nd FET 3 and 4 and 3rd and 4th FET 5 and 6, the dead times 20 and 
21 which make an OFF state FET 3 and 4 and FET 5 and 6 at fixed time amount 
coincidence, respectively are formed. Moreover, between an output terminal 15 and 
16, the primary coil 10 and electric-discharge lamp 7 of a reactor 12 are connected 
to the serial. What has discharge electrodes used as for example, a lamp for video 
projectors, such as a metal halide lamp (HID lamp) and a mercury-vapor lamp, is 
used for a electric-discharge lamp 7. Between an output terminal 15 and an input 
terminal 2, the secondary coil 11 and capacitor 13 of a reactor 12 are connected at 
a serial, and the resonance circuit is formed. The winding direction of the primary 
coil 10 of a reactor 12 and the secondary coil 11 is the winding direction where 
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reverse, i.e., a mutual inductance, serves as a negative value mutually. Moreover, 
the turn ratio of the primary coil 10 and the secondary coil 11 is N1:N2, and has 
the relation of N1>N2. 
[0009] 

Next, actuation of the lighting circuit for electric-discharge lamps of drawing 1 
is explained based on drawing 2 and drawing 3 . 

If about [ 200-300V ] direct current voltage is impressed to input terminals 1 and 
2 and 1st and 4th FET 3 and 6 is made into an ON state, a current will flow in 1st 
FET3, the secondary coil 11 of a reactor 12, and the path of a capacitor 13. The 
wave of this current is an impulse wave and only very slight time amount flows. 
When this impulse current flows and resonates to the secondary coil 11 and 
capacitor 13 of a reactor 12, as shown in drawing 3 (A), in the both ends of the 
secondary coil 11 of a reactor 12, the alternating voltage 30 with the maximum peak 
value equal to applied voltage occurs. Moreover, when 2nd and 3rd FET 4 and 5 
changes to an ON state, in order to emit the energy stored in the capacitor 13 in 
the secondary coil 11 of a reactor 12, and the path of 2nd FET4, the maximum peak 
value is equal to applied voltage, and the alternating voltage 31 of an opposite 
phase occurs in alternating voltage 30. At this time, in the both ends of the 
primary coil 10 of a reactor 12, as shown in drawing 3 (B), the N1/twice (N1/N 2> 
1) as many N [ as this ] alternating voltage 32 and 33 of applied voltage occurs 
[ the maximum peak value ] in an opposite phase with drawing 3 (A). A high-pressure 
trigger pulse is generated by the alternating voltage 32 and 33 generated to the 
both ends of the primary coil 10 of a reactor 12, it is impressed by the electric- 
discharge lamp 7, and a electric-discharge lamp 7 is ignited. 
[0010] 

If the on-off action of the 1st - 4th FET 3-6 is carried out as shown in drawing 2 
(A) - (0) at the same time a electric-discharge lamp 7 is ignited, the electrical 
potential difference of the direction via which it goes at the half period (2.5ms) 
of the beginning of drawing 2 (A) in order of 1st FET3, the primary coil 10 of a 
reactor 12, a electric-discharge lamp 7, and 4th FET6 will occur between an output 
terminal 15 and 16. Here, if the electrical potential difference of this direction 
is made into the electrical potential difference of the forward direction, in the 
next half period of drawing 2 (A), 3rd FET5, a electric-discharge lamp 7, the 
primary coil 10 of a reactor 12, and the electrical potential difference of the 
direction via which it goes in order of 2nd FET4, i.e., the electrical potential 
difference of the negative direction, will occur between an output terminal 15 and 
16. By this, the square wave alternating voltage of about 200Hz occurs between an 
output terminal 15 and 16, square wave alternating current flows to the primary 
coil 10 of a electric-discharge lamp 7 and a reactor 12, and a electric-discharge 
lamp 7 lights up. Since the electrical potential differences impressed to a 
electric-discharge lamp 7 at this time are an output terminal 15 and an electrical 
potential difference which deducted a part for the voltage drop of the primary coil 
10 of a reactor 12 ( drawing 3 (B)) from the electrical potential difference 
between 16, the maximum peak value of the electrical potential difference of a 
electric-discharge lamp 7 is given by the following formula. The voltage waveform 
34 of the both ends of a electric-discharge lamp 7 is shown in drawing 3 (C). 
[Equation 1] 
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In addition, although 3rd and 4th FET 5 and 6 is carrying out the on-off action by 
turns with the period of 33.3 microseconds between 1 periods (5ms) of drawing 2 (A) 
as shown in drawing 2 (C) and (D), the electrical potential difference between an 
output terminal 15 and 16 does not become intermittent according to the self- 
inductance effect of the primary coil 10 of a reactor 12. 
[0011] 

As mentioned above, since the secondary coil 11 and capacitor 13 of a reactor 12 
can constitute the circuit which generates a high-pressure trigger pulse from this 
example, it becomes possible to simplify circuitry and components mark can be 
reduced. 
[0012] 

The embodiment of this design is not limited to the aforementioned example, but 
various modification is possible for it. For example, although the example of 
illustration showed the example to which switching operation of the 1st and 2nd FET 
3 and 4 and 3rd and 4th FET 5 and 6 is carried out by turns on the frequency of 
200Hz and about 30kHz, respectively, switching operation of the 1st and 3rd FET 3 
and 5 and 2nd and 4th FET 4 and 6 may be carried out by turns on the frequency of 
200Hz and about 30kHz, respectively. It is not necessary to say that each switching 
frequency is not limited to 200Hz and about 30kHz. It is good also as the same in 
all the switching frequencies of the 1st - 4th FET 3-6. Moreover, other switching 
elements, such as the usual assembling-die power transistor and SCR (reverse 
inhibition 3 terminal thyristor), may be used instead of FET (field-effect 
transistor). Furthermore, although the aforementioned example showed the example 
which uses the reactor 12 which has the primary coil 10 and the secondary coil 11, 
as shown in drawing 4 , a capacitor 13 may be connected to a center tap using the 
reactor 14 which has a center tap. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The electrical diagram of the lighting circuit for electric-discharge 
lamps showing the example of this design 

[Drawing 2] The wave form chart showing the electrical potential difference between 
the drain-sources of each FET (field-effect transistor) 

[Drawing 3] The wave form chart showing the electrical potential difference of each 
both ends of a primary coil, a secondary coil, and a electric-discharge lamp 
[Drawing 41 The electrical diagram of the lighting circuit for electric-discharge 
lamps showing other examples of this design 

[Drawing 5] The electrical diagram showing the conventional lighting circuit for 
electric-discharge lamps 
[Description of Notations] 

1 Two [ . . A reactor, 9 / . . A trigger generating circuit, 13 / . . 15 A capacitor, 
16 / . . Output terminal ] . . An input terminal, 3-6 .. The 1st - the 4th FET 
(switching element), 7 .. A electr ic-discharge lamp, 8, 12, 14 



[Trans I at ion done. ] 
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